purposes. Unless the patient in the end is able to run upstairs or climb a ladder as well as before the accident, the result cannot be considered good. I would even go further and say that unless an athlete can play at his games or a workman balance himself on a roof the result is not ideal. I believe that the number of cases of long-standing disability are becoming rarer, since most surgeons now perform an open operation nearer the time of the accident.
I regret being unable to give full or comprehensive statistics of my cases, for I do not possess either the records or the pictures of any of the cases upon which I operated during the war. It is my belief, however, based upon a considerable experience, that the very simple methods just described will prove satisfactory and helpful to any who may wish to try them.
In conclusion, I may add that similar methods of suturing are used both for ruptures of the patellar ligament with upward displacement of the bone and for fractures of the olecranon.
Figs. 2, 6, 7 show results of union after antero-posterior looping and cerclage.
The Closure of the Suprapubic Urinary Fistula following Suprapubic Prostatectomy; Observations on Sixty-eight Cases.
By H. P. WINSBURY WHITE, F.R.C.S.Eng. THE sixty-eight cases are from a series of seventy-seven consecutive cases operated upon at St. Peter's Hospital, between April and November, 1921. Of the nine cases not included, none survived convalescence. I have to thank the staff of St. Peter's Hospital for permission to publish these notes.
The purpose of this paper is to consider: (1) All factors which have a possible influence on the time of closure of the suprapubic urinary fistula;
(2) The utility of the indwelling catheter. The subject is dealt with under the following headings:-(1) Brief outline of post-operative treatment.
(2) Division of cases into groups in relation to the employment of an indwelling catheter.
(3) The use of the indwelling catheter.
(4) The operative procedures. (9) Summary.
(1) BRIEF OUTLINE OF POST-OPERATIVE TREATMENT.
The parietal and bladder wounds were closed round a Freyer's tube LI], at the end of the operation; and in some cases according to the tastes of the individual surgeon, a small rubber drain was inserted into the prevesical space. [June 6, 1923. At the end of three or four days Freyer's tube' was replaced by a smaller one, the urine, meanwbile, escaping into suprapubic cellulose dressings L2], retained by a many-tailed bandage, and changed four-hourly. In a few cases in which the prostatic cavity had been packed at the operation as a precaution against hbmorrhage, the gauze was removed on the third day. The bladder and prostatic cavity were irrigated daily, both by the suprapubic route and by Janet's method [3] . On the tenth day a large steel sound was passed per urethram, the skin sutures were removed, and in the majority of cases the suprapubic drain was finally dispensed with. The patient was allowed to sit in a chair towards the end of the third week, unless prevented by some complication supervening, or in anticipation of an indwelling catheter, and was not discharged from hospital until the suprapubic fistula was closed.
(2) DIvISION OF THE CASES INTO The cases under (b) terminated in one of two ways: (1) Spontaneous closure in due course; (2) closure following delayed use of indwelling catheter. The actual figures are given in Table I. Of those cases in which the fistulm did not close in response to the indwelling catheter, it is interesting to note that two-thirds had not commenced micturition up till the time at which the catheter was tied in. The importance of the catheter in such cases will be referred to later. It will be noted that the fistulae of the cases in which the indwelling catheter was used closed sooner than in the others, thus demonstrating its value.
The following were the conditions which supervened and which prevented' or delayed the use of an indwelling catheter: (1) Acute epididymitis; (2) pyelonephritis; (3) slough or phosphatic deposit on the wound surfaces.
By far the commonest of these was acute epididymitis accounting for about 54 per cent. The part played by acute epididymitis in determining delay depended on whether the complication supervened early or late in the convalescence. If early, there was not necessarily a contra-indication for the catheter about the fourth week.
In a previous paper, entitled " Epididymitis and Suprapubic Prostatectomy -A Study of Fifty Cases " [4], the writer showed that 64 per cent. acute cases occurred during the first week of convalescence. In the few cases in which an indwelling catheter was tried, in the presence of some degree of pyelonephritis the result was always to increase rather than to diminish the signs of infection. It was, therefore, found more satisfactory in such cases to dispense with the catheter entirely. It is questionable whether in such cases urethral instrumentation of any kind should not be avoided, and this practice of avoidance was observed. With regard to slough or phosphatic deposit on wound surface, in a few Section of Surgery 121 cases a coating of phosphatic deposit on the wound surface occurred. It appeared early, and commenced to peel off as a fine slough about the end of the third week. An indwelling catheter could serve no useful purpose until the granulations were free from slough. Moreover, these cases were rather prone to acute epididymitis and pyelonephritis. In other cases it was unusual for the portion of the parietal wound closed by suture not to heal by first intention. The open portion generally showed healthy granulations by about the seventh day. Two-stage prostatectomy cases, however, were an exception to healing by first intention, as the wound invariably broke down in the subcutaneous area.
(3) THE USE OF THE INDWELLING CATHETER. The ideal sought and encouraged was undelayed closure without the aid of an indwelling catheter: but in many cases in which fistule persisted without any indication being given of their closing, closure was established at once by a judicious use of the catheter; and again, in those cases of delay in recommencing micturition, the indwelling catheter re-established the habit, which was an essential before closure would occur.
The reason for avoiding the use of the indwelling catheter, if possible, is that it is a foreign body in the urethra and granulating prostatic cavity, and in the presence of already existing sepsis tends to produce more.
The urethritis set up appears to be in proportion to the length of time the catheter is left in. No amount of care can prevent a purulent discharge from the urethra which has borne a catheter for six aays. The discharge is serous till about the third day.
In prolonging unduly the use of an indwelling catheter in the hope of providing an efficient dependent drainage, it should be borne in mind that the value of the procedure is being minimized to some extent by the inevitable sepsis which will result from the presence of the catheter in the urethra. In this series of cases the practice was followed of not leaving the catheter in for longer than three consecutive days. In none of the cases did such usage give rise to any complication. On the other hand, it is not difficult to produce acute epididymitis by leaving a catheter in position for a week. In addition, its vesical end becomes coated with urinary salts [5] . In order to get the maximum benefit in the minimum of time, it is essential that the catheter be not resorted to, too soon [6] . When any doubt arose as to whether a case was ready for an indwelling catheter it was generally advisable to postpone its use for a day or two. Employing the catheter too soon means leaving it in position longer than intended. Thus, a urethritis is set up which could have been avoided. Any question of the fistula becoming epithelialized in the meantime was safeguarded by curetting it with a sharp spoon, while the drawing together of the edges of the wound with adhesive plaster was helpful in bringing about closure in many cases.
Before final closure of the fistula can be precipitated by the use of an indwelling catheter, it is necessary that the wound surface be free from slough or phosphatic deposit, and that micturition be re-established.
These factors being present, then the most favourable time is when the fistula remains dry for an hour or more at a time. In such cases closure from an indwelling catheter can be relied upon. On the other hand, it may be said that once a case has reached the "wet and dry" stage spontaneous and final closure is imminent, and the catheter is not required. This was certainly so in some cases, but in several in which an indwelling catheter was contraindicated for other reasons the fistula, in spite of these indications, remained open for a considerable time subsequently. The plan therefore followed was to resort to the indwelling catheter, if spontaneous closure had not occurred after several days of this stage, provided there was no contra-indication for so doing.
Where the spontaneous onset of micturition was delayed it was essential to resort to this procedure. In some, this was done when micturition had not commenced by the twenty-first day; but in no such case did final closure of the fistula result after removal of the catheter until it had been used a second time following a week's interval of rest for the urethra.
Fistule most obstinate in closing even after the use of an indwelling cathether were noted in the following cases: (1) After the second stage of prostatectomy, where preliminary cystostomy had been performed several months previously, and where a cicatrized fistula remained; (2) where reestablishment of micturition did not occur until after the use of the indwelling catheter.
The catheters employed were gum elastic coud6, ranging from Nos. 18 to 22 (French scale). The largest size was always used where possible, as it provided the best drainage. It was seldom that one so small as a No. 18 had to be used, and, when so, always required a good deal of attention, as the narrow lumen easily became blocked. When this occurred, the only satisfactory way to deal with it was to remove it and replace it by another. Obviously, all the good intended from the catheter may be lost if it is allowed to remain blocked for several hours, as the increasing intravesical pressure may cause the fistula to re-open. It was an essential for the success of this part of the treatment that frequent inspections and irrigations were made.
(4) THE OPERATIVE PROCEDURES.
These embraced three types of operation: (1) Freyer's operation; (2) Thomson-Walker's operation; (3) two-stage prostatectomy.
Eighty-one per cent. were dealt with by one or other of the first two methods, and on an average the fistulae in these cases closed on the twentysixth day. In the remaining 19 per cent. of cases, prostatectomy was performed in two stages, the fistulae closing on an average on the thirtieth day, but the slower cases were by no means all in the last group.
With the more tardy cases the question naturally arose whether the delay was due to any obstruction to the outflow from the urethra. In a number of these, on a metal sound per urethram being passed, an obstruction could be made out between the prostatic cavity and the bladder [7] . In all of these cases Freyer's operation had been performed. As it did not fall to my lot to pass the sound in all cases I cannot give the actual figures.
In two-thirds of the total number of cases operated upon Thomson-Walker's operation [8] was performed, which entirely eliminated the possibility of obstruction.
In the two-stage cases the intervals between the cystostomy and the removal of the prostate covered periods varying from two weeks to eight months. In two cases the patients underwent prostatectomy as long as eight months after cystostomy, and as would be expected in each case the fistulous track was considerably fibrosed at the time of operation. One took eight weeks and the other nine weeks to close.
(5) THE ONSET OF MICTURITION. Except in several exceptional cases, micturition did not recommence until several days after the suprapubic drain had been removed. The practice followed was to remove the drain on the tenth day unless there was an indication for continuing the drainage a little longer. As stated by Sir John Thomson-Walker in his book [9] : " Occasionally there is a rise of temperature when the patient first passes urine through the urethra, but this subsides on the following day." This was noted in a number of cases. The actual figures with regard to the times of onset of micturition are shown in Table II (p. 125).
In one case micturition was as late as the thirty-fourth day in commencing, and only after the use of an indwelling catheter. In two cases micturition was established on the day following removal of the suprapubic drain.
In backward cases, the use of the indwelling catheter undoubtedly helped to establish the habit. In one, however, it was not successful until after the use of the catheter for the second time. It was demonstrated that the slow return of micturition was one of the most important factors in connexion with delay in closure of the fistula. It must be obvious that the final closure of the fistula is impossible until micturition is re-established. Moreover, acute retention occurred in two cases in which the fistulae suddenly closed before micturition had commenced. They were treated with the indwelling catheter. With regard to the causes of the late onset of micturition, it was found that in two cases some obstruction to the passage of a sound was manifested between the prostatic cavity and the bladder. In about 90 per cent. of those cases, however, with micturition delayed towards the end of the fourth week, there was one or other of the two following factors present in the history: (1) Symptoms of enlarged prostate for several years; (2) marked chronic retention of recent origin. The inference is that loss oftone of bladder muscle from chronic retention was the chief cause of delay.
(6) THE TIME OF REMOVAL OF THE SUPRAPUBIC DRAIN. In seven of the earliest cases of the series the drainage-tube was removed on the seventh day. The motive in early removal was the hope of thereby shortening the convalescence. The average number of days before final closure of the fistulm in these cases was twenty-eight; whereas the average for a similar number of cases in which tubes were removed on the tenth day, being treated at the same time, was twenty-one; thus the object of early removal appears to have been defeated. It is undoubtedly an advantage to continue the drainage until the granulations in the prostatic cavity are well formed. There was a very striking tendency to unsteadiness in the temperature in those cases in which early removal was practised. Freyer [10] points out that patients who pass urine early in the convalescence often do badly.
(7) SECONDARY HAEMORRHAGE. This occurred in four cases, about 6 per cent. In each case, owing to the state of the urinary tract, the patient was a poor subject for operation. The bleeding occurred at varying periods between the eleventh and the twentieth days. In no case was the heamorrhage so severe as to cause any real anxiety. Each was treated by displacing the clots from the bladder with irrigation by Janet's method, after dilating the fistula so that the larger size tube could be replaced, and this was left in position until all signs of bleeding had ceased. It -is important to recognize that to deal effectively with this complication the bladder must be emptied of clot; otherwise the contractions set up by its presence will cause the hoemorrhage to continue. HIamostatic serum and morphia, hypodermically, were useful adjuncts.
(8) MALIGNANT CASES.
There were seven of these, 10 per cent. of the total. All were early and recognized clinically before operation, except one, and all offered some prospect of relief by prostatectomy. In two cases the enucleation was accomplished with the forefinger. In the other five cases, the removal was only completed by sharp dissection, after the patient had been placed in the Trendelenburg position. The average number of days in closing for six of these was twenty-one. The other case was discharged with a permanent suprapubic drain.
Although the fistula in six of these cases closed so readily, five of the patients reported back to hospital within a few months with the fistula re-opened.
(9) SUMMARY. (1) Too early removal of the suprapubic drain, by diminishing the drainage too soon, tends to delay the convalescence. Rapid closure of the fistula is not always desirable.
(2) Closure of the suprapubic fistula without an indwelling catheter should be the aim in all cases. This was accomplished in about 52 per cent. of the cases.
(3) The indwelling catheter is necessary in a large proportion of cases, to avoid an unduly protracted convalescence. It was employed in about 48 per cent.
(4) The indwelling catheter does not help the fistula to close if used too soon; it increases the amount of sepsis present if left in too long.
(5) No complication arose from its use for three successive days in any case of this series.
(6) In a considerable majority (about 66 per cent.) the fistulm were finally closed either with or without the aid of an indwelling catheter by the end of the fourth week.
(7) In the remaining cases the chief causes of delay in closure were: (a) Complications preventing the use of an indwelling catbeter, such as acute epididymitis and pyelonephritis; (b) delayed onset of spontaneous micturition, most commonly in cases of previous chronic retention; (c) longstanding suprapubic fistule in two-stage prostatectomy cases; (d) a shelf of mucous membrane between the bladder and the prostatic cavity, in some cases after Freyer's operation for prostatectomy.
(8) The fistule in malignant cases may close very readily following suprapubic prostatectomy, but tend to re-open within a few months.
I would emphasize, in conclusion, that I do not bring this matter forward as a plea that any particular method of after-treatment that will hasten the closure of the fistula is the most desirable; nor do I advocate that the procedures followed in these cases should always be practised, knowing that there are alternatives which are equally efficient. But in realizing the importance of ascertaining the results of treatment in a considerable number of cases by any given method, I have stated the foregoing facts in the hope that their permanent record may prove of some value. 
days
In 5 cases fistule closed after postponed use of indwelling catheter: Average time in closing ... 34 days In 60 per cent. spontaneous onset by the twenty-first day. In 25 per cent. spontaneous onset between the twenty-first and twenty-eighth day. In 14 per cent. onset only after indwelling catheter.
